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PART TEMP. RANGE  PIN-PACKAGE

MAX6316LUK____-T  -40°Cto+85°C  5SOT23-5
MAX6316MUK____-T  -40°Cto +85°C  5SOT23-5
MAX6317HUK____-T  -40°Cto+85°C  5SOT23-5
MAX6318HUK____-T  -40°Cto +85°C  5SOT23-5
MAX6318MHUK____-T  -40°Cto +85°C 5 SOT23-5
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*The MAX6318/MAX6319/MAX6321/MAX6322 feature two types of reset output on each device.
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ABSOLUTE MAXIMUM RATINGS
Voltage (with respect to GND)

0T T T -0.3V to +6V
RESET (MAX6320/MAX6321/MAX6322 only)...... -0.3V to +6V
All Other Pins.......cccoooiieiiiniieieieee, -0.3V to (Vcc + 0.3V)
Input/Output Current, All PiNS .......cccoovieeiiiriiiee e 20mA

Continuous Power Dissipation (Ta = +70°C)

SOT23-5 (derate 7.1mW/°C above +70°C)............... 571mw
Operating Temperature Range...........cccccecvveevneennns 0°Cto +70°C
JUNCLioON TEMPEIALUIe ......eiiiiiiiiiee e +150°C
Storage Temperature Range..........cccceeeevivveeenn. -65°C to +160°C

Lead Temperature (soldering, 10S€cC).........ccccevvvrerveennnnn. +300°C

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(Vcc = 2.5V 10 5.5V, Ta = 0°C to +70°C, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Operating Voltage Range Vce Ta=0°Cto +70°C 1 55 \Y
MAX6316/MAX6317/MAX6318/ | Ve = 5.5V 10 20
MAX6320/MAX6321:
Supply Current lcc | MR and WDI unconnected Vee = 3.6V 5 12 WA
MAX6319/MAX6322: Vcc =5.5V 5 12
MR unconnected Vce = 3.6V 3 8
gii?rti;gﬁsmld Temperature AVTHIPC 40 ppMC
Reset Threshold (Note 2) VRST Ta = +25°C VTH-15% VrH Viy+1.5% v
Ta =0°C to +70°C VTH-2.5% VTH VTH+2.5%
Reset Threshold Hysteresis 3 mV
MAX63_ A _-T 1 1.4 2
o , MAX63_ B_-T 20 28 40
Reset Active Timeout Period tRP ——— ms
MAX63__C_-T 140 200 280
MAX63__D_-T 1120 1600 2240
Vce to RESET Delay tRD Vcc falling at 1mV/us 40 us
PUSH/PULL RESET OUTPUT (MAX6316L/MAX6317H/MAX6318 H/MAX6319_H/MAX6321HP/MAX6322HP)
Vce 2 1.0V, Isink = 50pA 0.3
VoL Vce 2 1.2V, Isink = 100pA 0.3
____ Vce 2 2.7V, Isink = 1.2mA 0.3
RESET Output Voltage \
Vce =2 4.5V, Isink = 3.2mA 0.4
Vor Vce 2 2.7V, Isource = 500pA 0.8xVcc
Vcc 2 4.5V, Isource = 800pA Vcc-1.5
VoL Vce 2 2.7V, Isink = 1.2mA 0.3
Vce =2 4.5V, Isink = 3.2mA 0.4
RESET Output Voltage Vce = 1.8V, Isource = 150pA 0.8 xVcc \
VOoH Vcc 2 2.7V, Isource = 500pA 0.8 xVcec
Vcc = 4.5V, Isource = 800pA Vcc-15

Note 1: Over-temperature limits are guaranteed by design, not production tested.

Note 2: A factory-trimmed voltage divider programs the nominal reset threshold (VTH). Factory-trimmed reset thresholds are

available in 100mV increments from 2.5V to 5V (see Table 1 at end of data sheet).

MAXIMN




S500uPOOO
oooooooononoonononnn

ELECTRICAL CHARACTERISTICS (continued)
(Vcc =2.5Vto 5.5V, Ta = 0°C to +70°C, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER | sYmMBOL | CONDITIONS | MIN  TYP  MAX |UNITS |
BIDIRECTIONAL RESET OUTPUT (MAX6316M/MAX6318MH/MAX6319MH)
Transition Flip-Flop Setup Time ts (Note 3) 400 ns
Vcc = 3.0V, CL = 120pF 333
RESET Output Rise Time . Vce = 5.0V, CL = 200pF 333 ns
(Note 4) Vee = 3.0V, CL = 250pF 666
Vcc = 5.0V, CL = 400pF 666
Active Pull-Up Enable Threshold| VpTH Vcc =5.0V 0.4 0.65 Vv
RESET Active Pull-Up Current Vce = 5.0V 20 mA
RESET Pull-Up Resistance 4.2 4.7 5.2 kQ
OPEN-DRAIN RESET OUTPUT (MAX6320P/MAX6321HP/MAX6322HP)
Vce 2 1.0V, Isink = 50pA 0.3
RESET Output Voltage VoL vec2 1.2V, Isink = 100uA 0.3 Y%
Vcc 2 2.7V, IsiINk = 1.2mA 0.3
Vce =2 4.5V, Isink = 3.2mA 0.4

Open-Drain Reset Output
Leakage Current

WATCHDOG INPUT (MAX6316/MAX6317H/MAX6318_H/MAX6320P/MAX6321HP)

ILkG 1.0 HA

MAX63___W-T 43 6.3 9.3
ms
) ) MAX63 X-T 71 102 153
Watchdog Timeout Period twD ——=
MAX63___Y-T 1.12 1.6 2.4
sec
MAX63_ __ Z-T 179 256 384
WDI Pulse Width twDI ViL=0.3xVce, VIH=0.7 x Vcc 50 ns
VL 0.3xVcc
WDI Input Threshold (Note 5) \Y
VIH 0.7 xVcc
WDI Input Current | WDI = Vcc, time average 120 160 A
(Note 6) wol Vwpi = 0, time average -20 -15 H
MANUAL-RESET INPUT (MAX6316_/MAX6317H/MAX6319 H/MAX6320P/MAX6322HP)
ViL 0.8
VTH > 4.0V
__ VIH 2.0
R Input Threshold \
VL 0.3xVcc
VTH < 4.0V
VIH 0.7 xVcc
MR Input Pulse Width 1 us
MR Glitch Rejection 100 ns
MR Pull-Up Resistance 35 52 75 kQ
MR to Reset Delay Vce =5V 230 ns

Note 3: This is the minimum time RESET must be held low by an external pull-down source to set the active pull-up flip-flop.

Note 4. Measured from RESET VoL to (0.8 x Vcc), RLOAD = «.

Note 5: WDI is internally serviced within the watchdog period if WDI is left unconnected.

Note 6: The WDI input current is specified as the average input current when the WDI input is driven high or low. The WDI input is
designed for a three-stated-output device with a 10pA maximum leakage current and capable of driving a maximum capaci-
tive load of 200pF. The three-state device must be able to source and sink at least 200pA when active.
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(Ta = +25°C, unless otherwise noted.)

MAX6316/MAX6317/MAX6318/MAX6320/MAX6321
SUPPLY CURRENT vs. TEMPERATURE

Vcc FALLING TO RESET PROPAGATION
DELAY vs. TEMPERATURE

MAX6316/MAX6317/MAX6319/MAX6320/MAX6322
MANUAL RESET TO RESET
PROPAGATION DELAY vs. TEMPERATURE

10 g 100 3 320 ‘ g
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Vee =5V i @ H |
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gcoooooooos)Jgoooopooooooo
ooooOooOo@ooo/obOobOob9)yooooo
gooooobboboooooooooooobon
MAX6320/MAX6321/MAX63220 00000000
goooooooooooooboobbobbbbbon
gbobodubooubiovecuobooubooauono
gboboboboooooobobobobooboon
ugbobooobobooboobooboobooobabab
giookQOODOOO
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goboboooooil1obboooooobbooogooobo
gbobuobooooobooboboboboboon
gooooooooooooobbobobbbobbbobon
ggoooooooooooboboobooobobobobon
gobooooobboooobooooboboooboobog
gbooodboboooooboboooobobon
goboooooobobooooooboooobooooo

glogooooOoooooooooyooboooon
ooboo0oooobboooobooooboboooboobog
ggooooooooooobboobobobobobobon
gbooooooooboobooooooooboono
gooooyoooODOOOOOOOOOOOODOODOO
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START

SETWDI
HIGH

PROGRAM
CODE

POSSIBLE
INFINITE LOOP PATH

SUBROUTINE OR
PROGRAM LOOP

SET WDI LOW

RETURN

010. 00OO0O0OOO0OO0OOO0OO0OOO00O0O0

oooo Ooo0o00o0oog
TOP VIEW
ResET [ 1 | [5]vee  Reser[1] 5] vec Vin *
mmaam MAXAM [
MAX6316 MAX6317 Vee Vee
GND |Z MAX6320 GND E RESET RESET
NAXI/N
_ _ MAX6316 P
MR [3] 4] woi WR|[3 4] wo W
o———MR WDI 110
MANUAL oND oND
SOT23-5 SOT23-5 RESET |:] :
m
RESET [ 1 [5]vec  ReseT[1 5] vec
mmam MAXIM
MAX6318 MAX6319
GND E MAX6321 GND E MAX6322
ReseT [ 3 | [4]wor  reser [3] 4] MR
SOT23-5 SOT23-5
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MAX6316-MAX6322

S50 0uPOLOOO
ogoooooooooononnonon

1. ggbobooobbboooobboooon

Ta = +25°C TA = -40°C to +85°C
PART

MIN TYP MAX MIN MAX

MAX63__ 50 -T 4.925 5.000 5.075 4.875 5.125
MAX63__ 49 -T 7.827 4.900 4.974 4.778 5.023
MAX63__ 48_ -T 4.728 4.800 4.872 4.680 4.920
MAX63__ 47 T 4.630 4.700 4.771 4.583 4.818
MAX63__ 46_ -T 4.561 4.630 4.699 4514 4.746
MAX63__ 45 -T 4.433 4.500 4.568 4.388 4.613
MAX63__ 44 T 4314 4.390 4.446 4.270 4.490
MAX63__ 43 -T 4.236 4.300 4.365 4.193 4.408
MAX63__ 42 -T 4.137 4.200 4.263 4.095 4.305
MAX63__ 41 T 4.039 4.100 4.162 3.998 4.203
MAX63__ 40 _-T 3.940 4.000 4.060 3.900 4.100
MAX63__ 39 -T 3.842 3.900 3.959 3.803 3.998
MAX63__ 38_ -T 3.743 3.800 3.857 3.705 3.895
MAX63__ 37 -T 3.645 3.700 3.756 3.608 3.793
MAX63__ 36_ -T 3.546 3.600 3.654 3.510 3.690
MAX63__ 35 -T 3.448 3.500 3.553 3.413 3.588
MAX63__ 34 -T 3.349 3.400 3.451 3.315 3.485
MAX63__ 33_ _-T 3.251 3.300 3.350 3.218 3.383
MAX63__ 32 -T 3.152 3.200 3.248 3.120 3.280
MAX63__ 31 -T 3.034 3.080 3.126 3.003 3.157
MAX63__ 30 -T 2.955 3.000 3.045 2.925 3.075
MAX63__ 29 -T 2.886 2.930 2.974 2.857 3.000
MAX63__ 28 -T 2.758 2.800 2.842 2.730 2.870
MAX63__ 27 T 2.660 2.700 2.741 2.633 2.768
MAX63__ 26_ _-T 2.591 2.630 2.669 2.564 2.696
MAX63__ 25 -T 2.463 2.500 2.538 2.438 2.563

O02. 0000000

MINIMUM TYPICAL soT

PART THR;;?EID Vv RESET WATCHDOG TOP
TIMEOUT (ms) TIMEOUTS (s) MARK
MAX6316LUK29CY-T 2.93 140 1.6 ACDE
MAX6316LUKA46CY-T 4.63 140 1.6 ACDD
MAX6316MUK29CY-T 2.93 140 1.6 ACDG
MAX6316MUKA46CY-T 463 140 1.6 ACDF
MAX6317HUK46CY-T 463 140 1.6 ACDQ
MAX6318LHUK46CY-T 463 140 1.6 ACDH
MAX6318MHUK46CY-T 4.63 140 1.6 ACDJ
MAX6319LHUK46C-T 4.63 140 — ACDK
MAX6319MHUK46C-T 4.63 140 — ACDM
MAX6320PUK29CY-T 2.93 140 1.6 ACDO
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SU0uPO O

oooooooonoonononnon

02. 0000000 @O)

RESET MINIMUM TYPICAL soT

PART THRESHOLD (V) RESET WATCHDOG TOP
TIMEOUT (ms) TIMEOUTS (s) MARK
MAX6320PUK46CY-T 4.63 140 1.6 ACDN
MAX6321HPUK46CY-T 4.63 140 1.6 ACGL
MAX6322HPUK46C-T 4.63 140 1.6 ACGN

O:1300000000o0o00000000b0b0o0o0b00o002s500000000000000000000O00O0BOOOODOO

gooooboooooobooooooooboooooobOoooooobooboOooo 000 bOOObODOOOOObOOOOn
goooooooooooood

03. 00O0O0/0000000 oo@o)

noooooon PART TEMP. RANGE  PIN-PACKAGE

RESET TIMEOUT PERIODS MAX6319LHUK____-T  -40°Cto +85°C  5SOT23-5

SUFFIX VIN ~p VAX ONITS MAX6319MHUK____-T  -40°Cto +85°C  5SOT23-5

. o ; MAX6320PUK____-T  -40°Cto +85°C  5SOT23-5

: MAX6321HPUK____-T  -40°Cto +85°C  5SOT23-5

B 20 30 40 ms MAX6322HPUK____-T  -40°Cto +85°C  5SOT23-5
c 140 200 280 000D00000000.1vO00002.5vV05V0VecD 00O
D 112 160 224 sec 000000000000 00000000000UKDDO
000D00000000000000000000 (250500
WATCHDOG TIMEOUT 0100)0000000000000000000000000
W 43 63 93 0000000000000000000000000000
< - 02 5 ms 00D00000000000(@300A0BOCOODOON)
000000000000000000000000000000
Y 112 16 2.4 000D0000000000000000(@O00000)0

sec
= 79 6 %4 00000000040 00000000000000000
0010000000000000000000000000
00000000 (@300WOXO0YDDz0OO0)00000
D0D00D000D000000D000000OO
goggo

TRANSISTOR COUNT: 191
SUBSTRATE IS INTERNALLY CONNECTED TO V+

MAXIN
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S50 0uPOLOOO
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N Ooooo
N [
M 0.20—
(o) x SYMBOL | _MIN MAX 5
>< —l o= |<—e>—> A 0.90 1.45
¢ al 0.00 0.15
<E o 1 AP 0.90 1.30
A —‘— - b 035 | 050
2 C 0.08 0.20
| - D 2.80 3.00
E 2.60 3.00
O ‘ E1 1.50 1.75
i & - - - E L 0.35 0.55
(qp)] ; e 0.95 REF
L L el 190 REF
Q Lu | Lu a o° [ 10°
< |<— el ——I
= D
¢
}
A A2 [
| |
j_"— I :t{ Al
NOTES:
AALL DIMENSIONS ARE IN MILLIMETERS.
FOOT LENGTH MEASURED AT INTERCEPT POINT BETWEEN »,
DATUM A & LEAD SURFACE. /VI /J K I /VI
3. PACKAGE OUTLINE EXCLUSIVE OF MOLD FLASH & METAL BURR., | orrcieomermy
4. PACKAGE OUTLINE INCLUSIVE OF SOLDER PLATING. PACKAGE OUTLINE, SOT-23, S
S, MEETS JEDEC MO178. Wnucw:urcufrmm - REV 1
21-0057 C /1
/D gogo \
JFN IR BEST
y =y
0169-0051c0n0o000o00n03-30-16000001000
\_ . TEL. (03)3232-6141 FAX. (03)3232-6149
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